SOUND-ABSORBING MATERIAL FOR VEHICLE'S LOWER PORTION 



CROSS-REFERENCE TO RELATED APPLICATIONS 
This is a continuation-in-part of U.S. Patent 
Application No. 10/147,750 filed May 17, 2002, the entire 
contents of which are incorporated herein by reference. 

This application is based upon and claims the benefit 
5 of priority under 35 USC 119 of prior Japanese Patent 
Application No. 2001-273455 filed September 10, 2001. 

BACKGROUND OF THE INVENTION 
This invention relates to a sound-absorbing material 

10 adapted to be attached to the lower portion of a car door. 

As illustrated in Figs. 6 and 7, a seal member 1 is 
provided at the bottom edge of a perimeter of the lower 
portion of a car door 30, which makes a resilient contact 
with the body panel 20 and provides a seal between the 

15 outside and inside of the car. A number of seal members 
can be attached to the body panel. There is a type which 
is attached to the upper inside of the seal member 1, or a 
type which is attached to the body panel 20 side of the 
seal member 1. (Such types are indicated as the seal 

20 member 2 and 3 in Fig. 7) . Fig. 7 is an enlarged vertical 
section view along line I-I of Fig. 6. 

Since there is a space between the door 30 and the 
body panel 20, it is difficult to fully prevent penetration 
noise from penetrating from the outside to the inside of 

25 the car (or from the inside to the outside of the car) by 
only providing the above-mentioned conventional seal 
members 1, 2 and 3. The penetration noise includes noise 
such as music produced inside the car which penetrates to 
the outside of the car. 
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An object of the present invention is to provide a 
sound-absorbing material for a vehicle's lower portion, 
which can effectively reduce the noise penetrating from the 
outside to the inside of the car and from the inside to the 
outside of the car. 



SUMMARY OF THE INVENTION 
In order to achieve the aforementioned object, 
according to a first aspect of the invention, the sound- 
absorbing material is attached to the bottom edge of a 
periphery of the lower portion of a car door 30. The 
material is positioned above the seal member 1 which makes 
resilient contact with a body panel 20, and carries out the 
seal between the outside and the inside of the car. The 
material is made of a foam 10 having specific gravity of 
about 0.05-0.4. The material reduces tranmission of noise. 

According to a second aspect of the invention, the 
sound-absorbing material is attached to the bottom edge of 
a periphery of the lower portion of a car door 30. The 
material is positioned above the seal member which makes 
resilient contact with a body panel 20 and carries out the 
seal between the inside and the outside of the car. The 
material comprises a sound absorption layer made of a foam 
10 having specific gravity of 0.05-0.4, and a noise 
insulation layer 11 having specific gravity of 0.4 or more. 
The material restrains the noise. 

According to a third aspect of the invention, the 
sound-absorbing material according to the first or second 
aspect of the invention is formed so as not to make a 
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resilient contact with the body panel 20 while the door is 
closed. 

According to a fourth aspect of the invention, the 
sound-absorbing material according to the first, second or 
5 third aspect of the invention includes a plurality of 
protrusions 12 on the surface thereof. 

According to a fifth aspect of the invention, the 
sound-absorbing material for a vehicle's lower portion 
according to the first, second, third or fourth aspect of 
10 the invention includes a hollow part 13 along the 
longitudinal direction thereof. 

According to a sixth aspect of the invention, the 
sound-absorbing material for a vehicle's lower portion 
according to the fifth aspect of the invention is filled 
15 with a particulate powder or a fibrous material. 

According to the first aspect of the invention, the 
sound-absorbing material is disposed above the seal member 
which carries out the seal between the outside and the 
inside of the car, so that the space between a door and a 
20 body panel becomes smaller, and the noise transmitting 
through the space decreases. 

Since the sound-absorbing material is made of a foam 
having specific gravity of about 0.05-0.4, the noise 
transmitting through the space is reduced. 
25 According to the second aspect of the invention, the 

sound-absorbing material for a vehicle's lower portion 
includes a noise insulation layer in addition to a sound 
absorption layer, so that the noise transmission is more 
effectively reduced. 
30 According to the third aspect of the invention, the 
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sound absorbing-material for a vehicle's lower portion is 
formed so as not to make a direct resilient contact with 
the body panel while the door is closed. Therefore, the 
sound-absorbing material does not provide a reaction force 
5 which would occur if the foam joined the seal member by 
resilient contact, and the door closing performance does 
not degrade. 

According to the fourth and fifth aspects of the 
invention, the sound-absorbing material for a vehicle's 

10 lower portion includes a plurality of protrusions on the 

surface thereof, or it includes a hollow part, so that the 
surface area of the material increases as compared with one 
having a smooth surface, and the sound absorption effect of 
the sound-absorbing material improves. 

15 According to the sixth aspect of the invention, the 

hollow part of the sound-absorbing material is filled with 
a particulate powder or fibrous materials which increase 
the sound absorption effect. 

20 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a vertical section view along line I-I of 
Fig. 6, which illustrates a condition where an embodiment 
of the sound-absorbing material for a vehicle's lower 
25 portion according to the present invention is attached to a 
car. 

Figs. 2 (a) -2(d) are perspective views showing the 
wearing methods of the preferred embodiment of the sound- 
absorbing material for a vehicle's lower portion according 
30 to the present invention. 
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Fig. 3 is a perspective view showing another 
embodiment of the sound-absorbing material for a vehicle's 
lower portion according to the present invention. 

Figs. 4 (a) -4(d) are sectional views showing other 
5 embodiments of the sound-absorbing material for a vehicle's 
lower portion according to the present invention. 

Figs. 5 (a) -5(d) are sectional views showing other 
embodiments of the sound-absorbing material for a vehicle's 
lower portion according to the present invention. 
10 Fig. 6 is a perspective view of a car. 

Fig. 7 is an enlarged section view along line I-I of 
Fig. 6, showing the composition of a vehicle lower part as 
a conventional example. 

Figs. 8 (a) -8(d) are sectional views showing other 
15 embodiments of the sound-absorbing material for a vehicle's 
lower portion according to the present invention. 

Figs. 9 (a) -9(d) are sectional views showing other 
embodiments of the sound-absorbing material for a vehicle's 
lower portion according to the present invention. 

20 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
A preferred embodiment of the present invention will 
be described below referring to the drawings. The same 
25 numerals are given to the identical portions as the 

conventional example. Fig. 1 is a vertical section view 
along line I-I of Fig. 6, which illustrates an embodiment 
of a sound-absorbing material for a vehicle's lower portion 
according to the present invention which is attached to a 
30 car. 
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As shown in Fig. 1, a seal member 1 is attached to 
the bottom edge of a periphery of the lower part of a car 
door 30, making resilient contact with the body panel 20 
while the door is closed. The seal member 1 makes the seal 
5 between the inside and the outside of the car. 

At an inner upper side of the seal member 1, a second 
seal member 2 is attached, which also makes resilient 
contact with the body panel 20 while the door closed. 
Furthermore, a third seal member 3 is attached to the body 

10 panel 20 side. 

Two pieces of foam 10 are provided at the lower part 
of the door above the seal member 1. Specifically, one is 
attached between the seal members 1 and 2, and the other is 
attached at an inner upper side of the seal member 2. 

15 Although two pieces of foam 10 are provided in this 

embodiment, it is also sufficient to provide one piece or 
three pieces of foam or more. This foam 10 is utilized to 
effectively reduce the transmission of noise from the 
inside to the outside of the car, or from the outside to 

20 the inside of the car. The foam 10 is arranged 

approximately parallel to the door surface similar to the 
seal members 1 and 2. 

As shown in Fig. 2 (a), the foam 10 may be mounted 
through the aid of an adhesion material 5 attached to the 

25 bottom of the foam 10, or as shown Figs. 2(b) and 2(c), it 
may be fitted to a flange 6 (Fig. 2(b)) or rail 7 (Fig. 
2(c)) formed in the door panel. Further, as shown in Fig. 
2 (d) , the foam 10 may be fitted into a recess 8 which is 
formed by transforming the door panel. 

30 The foam 10 has a specific gravity of about 0.05-0.4. 
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The foam is mounted to the body panel 20 so as to provide a 
space between the foam 10 and the body panel 20 while the 
door is closed (so that the foam 10 does not make resilient 
contact with the body panel 20 (See Fig. 1) ) . 
5 The space is provided so that the foam does not 

interfere with the closing of the door. If the foam 10 
makes resilient contact with the body panel 20, a reaction 
force of the foam 10 joins the reaction force of the seal 
members 1 and 2. As a result, the closing of the the door* 

10 is made difficult and performance is uneasy. The space 

between the foam and the body panel prevents such trouble. 
It is ideal to make the space zero (zero touch setup) 
between the foam 10 and the body panel 20 in order to 
lessen the noise. (The "zero touch setup" means a 

15 condition where the foam 10 nearly touches the body panel 
20.) However, when variations in accuracy of fittings are 
considered, it has been found to be beneficial to provide 
some space. (Of course, if there are no variations, a zero 
touch setup can be considered.) 

20 As shown in Figs. 2 (a) -2(d), the foam 10 may be 

provided with a smooth surface, or, as shown in Fig. 3, it 
may be provided with a plurality of protrusions 12 on the 
surface thereof. By providing a plurality of protrusions 
12, the surface area of the foam 10 increases as compared 

25 with one having a smooth surface, and thus, the sound 

absorption effect improves. The protrusions 12 can be made 
in various modes by changing the height and contiguity 
interval between each protrusion. 

Further, as shown in Figs. 4 (a) -4(d), a hollow part 

30 13 may be formed in the foam 10 along its longitudinal 
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direction. By providing the hollow part 13, the surface 
area also increases as compared to one having a smooth 
surface like the protrusions 12 described above, and the 
sound absorption effect improves. It has been found that 
5 the energy of the noise that enters the hollow part 13 is 
attenuated by the internal air layer. As shown in Figs. 
4(a), 4(b) and 4(c), the hollow part 13 can have various 
configurations, and as shown in Fig. 4 (d) , it may even 
include a plurality of hollow parts 13. 

10 Furthermore, as shown in Figs. 5 (a) -5(d) and 9(a)- 

9(d), a noise insulation layer lla-lld, respectively, 
having a specific gravity of 0.4 or more may be added and 
multilayered to a sound absorption layer 10 having a 
specific gravity of 0.05-0.4, so that it restrains the 

15 noise from the point of both the sound absorption effect 
and the noise insulation effect. 

This preferred embodiment of the invention exhibits 
the sound-absorbing material which is attached to the door 
side of the car, but the same sound absorption effect is 

20 acquired even if it is attached to the body side of the 
car. 

As described hereinbefore, according to the preferred 
embodiment of the invention, the sound-absorbing material 
for a vehicle's lower portion is provided above the seal 

25 member which carries out the seal between the inside and 

the outside of the car, so that the space between the door 
and the body panel becomes smaller, and the noise 
penetrating through the space decreases. Since the sound- 
absorbing material is made of a foam having specific 

30 gravity of about 0.05-0.4, the noise penetrating through 
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the space is reduced. 

Therefore , the environment inside the car improves by 
reducing the penetration of noise from outside, while noise 
such as music produced inside the car is prevented from 
5 being transmitted outside the car. 

According to another embodiment of the invention, the 
noise insulation layer is provided in addition to the sound 
absorption layer, so that it can reduce transmission of the 
noise through the door much more effectively. 

10 Further, according to another embodiment of the 

invention, the sound-absorbing material for a vehicle's 
lower portion is included so as not to make resilient 
contact with the body panel in the closed door position. 
Therefore, the sound absorbing material does not inhibit 

15 the closing of the door by joining reaction forces with the 
seal member. 

Furthermore, according to another embodiment of the 
invention, the sound-absorbing material includes a 
plurality of protrusions on the surface thereof, or it 

20 includes a hollow part, so that the surface area increaes 

as compared with one having a smooth surface, and the sound 
absorption effect improves. 

Referring now to Figs. 8 (a) -8(d) which are variations 
of the embodiments shown in Figs. 4 (a) -4(d), the hollow 

25 part 13 formed in the foam 10 may be filled (either partly 
or completely) with a particulate powder 4 (for example, 
carbon black and the like) or a fibrous material (for 
example, glass wool and the like) along its longitudinal 
direction to provide an increased sound absorbing effect. 

30 The energy of the noise that enters the hollow part 13 is 
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attenuated by the particulate powder or fibrous material. 
As shown in Figs. 8(a), 8(b) and 8(c), the hollow part 13 
which includes the particulate powder or fibrous material 
has various forms, and as shown in Fig. 8(d), it may be 
5 provided with a plurality of hollow parts 13 which include 
the particulate powder or fibrous material therein. 

Referring now to Figs. 9 (a) -9(d), which is a 
variation of the embodiments shown in Figs. 5 (a) -5(d), a 
noise insulation layer llla-llld respectively, having a 

10 specific gravity of 0.4 or more may have a hollow part 113 
formed therein so that it restrains the noise from the 
point of both the sound absorption effect and the noise 
insulation effect. It is foreseen that the particulate 
powder or fibrous material discussed in connection with 

15 Figs. 8 (a) -8(d) could be introduced into the hollow part 

113 of Figs. 9 (a) -9(d) to increase the sound absorption and 
noise insulation effect. 

While illustrative embodiments of the present 
invention have been shown and described, numerous 

20 variations and alternate embodiments will occur to those 

skilled in the art, without departing the spirit and scope 
of the invention. Accordingly, it is intended that the 
present invention not be limited solely to the specifically 
described illustrative embodiment. Various modifications 

25 are contemplated and can be made without departing from the 
spirit and scope of the invention as defined by the 
appended claims. 



